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1.0 INTRODUCTION 

Harding Lawson Associates (HLA) has prepared this sampling andanalysis plan 

(SAP) for Van Waters & Rogers Inc. (VW&R), Kirkland, Washingtoy(o ̂ escribe the soil 

boring and well installation activities planned in the Affected Area, Boiseri^aH 

(Plate 1). The Affected Area is defined as the geographic area of a western portion of 

Boise in which concentrations of tetrachloroethene (Perc) in groundwater exceed the 

U.S. Environmental Protection Agency (EPA) maxlmuny^taminant level (MCL) of 

5 micrograms per liter (/ig/1). This SAP has been p&parlM/fo meet the requirements of 

the Preliminary Study Area (PSA) Consent Order dated Ocfeber 9, 1992 (PSA Order), 

between VW&R and the Idaho Department of Health and Welfare, Division of 

Environmental Quality (Department). 

The scope of work for the PSAWS^mJally outlined in Exhibit 1, Work Plan. 

Preliminary Study Area Investigation, Boute^ljlaho (HLA, 1992a). The original scope 

consisted of drilling soil borings to (1) evaluate the extent and possible source of Perc 

Compounds (Perc and itsjiegradation compounds), (2) characterize the geology and 

hydrogeology withii^h^^ATT^O provide data to assist in the selection and design of 

remedial measures, antN^no assess apparently anomalous soil gas data. On the basis of 

results of groundwater sampling within the PSA (HLA, 1992c), no soil gas survey was 

performed in the PSA. In a letter dated December 10, 1992 (Department, 1992), the 

Deparfmen^bncurred with VW&R's contention that a soil gas survey would provide 

littleSkdctttmmyinformation regarding the spatial extent of the Perc plume within the 

PSA, Therfeu>re, the purpose of this proposed investigation is to gather data to assist in 

the characterization of geologic and hydrogeologic conditions at the leading edge of the 

Affected Area and to provide information about the vertical distribution of Perc. The 
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scope of work includes drilling a pilot boring and collecting groundwater samples to 

evaluate the vertical distribution of Perc at the northwest (downgradient) end of the 

Affected Area, completing the boring as a monitoring well, using the dawfrom the pilot 

boring to complete two additional nearby monitoring wells, collectiqg^bojiml^ter 

samples from the wells, and analyzing the data. The monitoring wells will be 

constructed to allow for potential future use as extraction wells. Additional wells may 

be proposed in the future, as appropriate, based on ongoh^g quarterly monitoring 

analytical results. 

The background and scope of work for this investigation are presented in 

Sections 2.0 and 3.0, respectively. A schedule for the proposed investigation is presented 

in Section 4.0, and references cited in this SAP are listed in Section 5.0. The field and 

laboratory procedures to be used for vtoijr^etiiyties outlined in this SAP are described 

in the Quality Assurance Project Plan (Q^PY^HLA, 1992b). 
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2.0 BACKGROUND 

VW&R has conducted two rounds of groundwater sampling in the Preliminary 

Affected Area (PAA). The initial sampling round was conducted in August 1992. 

Results of the initial sampling were presented in HLA's Initial Croundwcue^Sampling 

Report, Preliminary Affected Area, Water Supply Order, Boise Idaho (HLA?Y$9pc). This 

report also contained the Resampling Plan and Supplemental Sampling Plan required by 

the January 3, 1992, Water Supply Order between VW&R and the Department. Results 

of the initial sampling indicated the presence of Percjti^tf the 28 well samples at 

concentrations ranging from 1.6 to 750 pg/I. As described^the Resampling Plan, 

samples from 6 of the 28 wells contained Perc above the analytical detection limit but 

below the MCL of 5 pg/l. These 6 wells are to be sampled quarterly to verify and 

monitor perc concentrations. As descrttjeijin the Supplemental Sampling Plan, an 

additional 5 wells along Maple Grove Riqa^eice^entified for sampling to further 

define the Affected Area. 

Supplemental sampling and resampling were conducted concurrently with 

sampling of Special Respurce Management (SRM) and Chem-Northern monitoring wells 

in the PSA in Februriry^^3TtoNi^tain comparable data for all wells. Data from the 

August 1992 and Februsifcx^9^3 sampling events were collectively evaluated to aid in the 

identification of the Affected Area. A total of 49 data points were plotted on a map 

and the Affected Area boundary of 5 /ig/1 was defined (Plate 1). The results were 

presetftecrhvjNetter to the Department dated March 24, 1993 (HLA, 1993a). In a letter 

date^^I^/993 (Department, 1993), the Department concurred with VW&R's 

interpretation of the Affected Area boundary. 

VW&R recently completed a pilot boring program and geophysical seismic 

reflection pilot study at the Boise Towne Square Mall. The results of the geophysical 
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pilot study were presented in the Geophysical Sampling and Analysis Plan (HLA, 1993b). 

The seismic reflection pilot study was conducted during the week of April 12, 1993, at 

three locations (two at the Mall and one at 1941 Five Mile Road). /S 

Data from test lines at the Mall indicate strong reflecting horizons^^resent at 

depths generally greater than 160 feet. A strong reflector may indicate the jnetarfce of a 

clay layer whereas a weak reflector may represent a more subtle change in lithology such 

as from a coarse sand to a fine sand. Data from the test lipe at 1941 Five Mile indicate 

a weak reflector at an approximate depth of 100 feet a^r^er reflections beginning 

at an approximate depth of 150 feet. 

The presence of a shallow, continuous clay or low permeability layer beneath the 

Mall was not indicated by data collected during the geophysical or pilot boring 

investigations. Chemical data obtained C^oundwater samples collected during the 

drilling of the pilot borings for Wells (located near the Olive Garden 

restaurant and Pier 1 Imports store, respectivil?). groundwater samples collected from 

the completed monitoring wells, and analytical data from previous groundwater sampling 

activities at the Mall swijsiVtthe Perc is limited to the shallow portion of the 

aquifer. These data s<g^(Wdfepite the absence of a shallow, continuous clay or low 

permeability layer benemhW^all, migration of Perc to the deeper portion of the 

aquifer does no. appear to have occurred. Migration of Perc to the deeper portion, of 

the aquiferwqiuld likely require a downward hydraulic gradient, such as that generated 

duri,/^PyVf , dMp well. Because the chemical dam indicate that Perc is limited 

,0 thT^SZtion of the aquifer, and because the geologic materials <i.e., medium-

,o coarse-grained sand and gravel) encountered during the pilot boring program indicate 

4 of _ 
N28728-H 
May 10, 1093 



the absence of a shallow, low permeability confining layer, it appears that vertical 

(downward) groundwater flow within the aquifer is not significant. 
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3.0 SCOPE OF WORK 

3.1 Boring and Well Installation 

To monitor chemical concentrations at the distal end of the Affepted Area and 

between the Affected Area and the Bali Hai community well, three borings will be 

drilled and wells installed at the locations shown on Plate 2. Drilling and w«H, 

installation will be conducted under the supervision of a VW&R representative and an 

HLA geologist. The vertical distribution of Perc will be assessed by collecting 

groundwater samples in the pilot boring at the northw^SLrend of the Affected Area along 

Five Mile Road. Chemical data from the pilot borin^wfll^e used to determine target 

depths of the remaining two borings. Field activities will oVconducted under the 

existing Job Safety Plan. If field conditions encountered during drilling prohibit use of 

the methods described below, the Depart<nent will be contacted and alternatives 

discussed. \V 
The borings will be drilled using aliasing hammer methods. They will be 

lithologically logged by an HLA geologist and detailed field logs prepared. Soil cutting 

samples will be collected-aL 5-foot intervals and/or at each observed change in lithology 

and will be classified udmg ASTM D 2488-90, which is based on the Unified Soil 

Classification System. Anjd%ho-registered professional geologist will review the field 

logs. 

Target zones for groundwater samples collected in the pilot boring are anticipated 

to bowapRroXimately 20-foot intervals throughout the boring. Groundwater samples 

will^ap^b^/rojfected at significant changes in lithology, where possible. In situ 

groundwater samples will be collected during drilling using a Hydropunch II sampler. 

Drilling will proceed to slightly above the target zone, the sampler will be driven into 

the zone, and the sample inlet will be opened, allowing groundwater to flow into the 
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sample chamber. If lithologic conditions (e.g., the presence of gravel) prevent collection 

of groundwater samples with the Hydropunch tool, samples will be collected by lowering 

a stainless steel bailer down the drill pipe to the bottom of the boringy'THe sampler or 

bailer will then be brought to the surface and the sample poured fr<n^th^njple 

chamber into a laboratory-provided volatile organic analysis (VOA) vial. 

Groundwater samples will be analyzed on an expedited 24-hour turnaround 

basis. When groundwater samples with Perc concentrations below 5 /ig/1 are obtained, 

drilling will cease. The boring will be backfilled toX^ptfi at which the first 

groundwater sample with Perc concentrations below 5 J^wa? obtained. If no 

groundwater samples contain Perc below 5 pg/1, the boring will be drilled to the first 

encountered lower permeability unit or to a maximum depth of approximately 150 feet. 

The borehole will be completed as a n^n^ngjvell under the supervision of HLA 

and/or VW&R. 

The wells will be constructed using V6-inch-diameter wire-wrapped stainless 

steel casing and screen. A filter pack will be placed adjacent to and slightly above the 

screened interval; screeiUenfeth, screen slot size and appropriate filter pack will be 

determined on the t>ksislrf<TS&U? of the lithologic and chemical information obtained 

from the pilot boring. 

After well completion, the well will be allowed to set for at least 24 hours and 

then developed. The wells will be developed by a combination of swabbing, surging, 

baU^vand)bXjumping. Groundwater samples will then be collected from the wells in 

accordaiioe wmt procedures described in the QAPP (HLA, 1992b). 

lot 
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All drilling fluids, cuttings, and well development fluids will be contained and 

stored at the VW&R field office pending the results of chemical analyses. Disposal 

methods will depend on the analytical results, as discussed in the QAPMpLA, 1992b). 

3.2 Laboratory Analytical^ Program 

The Hydropunch groundwater samples will be transported under chain of custody 

to Alchem Laboratory, Boise, Idaho, for expedited 24-hour analysis for halogenated 

volatile organic compounds (VOCs) using EPA Test Mplhdd^OlO. The groundwater 

samples collected from the completed wells will be transposed under chain of custody to 

Analytical Technologies, Inc. (ATI), Renton, Washington^and^analyzed for VOCs using 

EPA Test Method 8010. 
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4.0 SCHEDULE 

Field work is scheduled to begin within 14 calendar days of Department approval 

of the SAP. Actual drilling dates may vary due to the availability of drHling 

subcontractors, access negotiations, and/or permitting issues. ResultSywiHkjje submitted 

to the Department in the Phase I Investigation Report, currently sch^fluled^CQ^ 

completion in the fall of 1993. 
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